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Time and Change 


le OTHER DAY a friend sent in a document that he had found 
while looking over some old family records. It was entitled, 
“Memorandum Regarding Zoological Park,” and dated March 4, 
1898, an exciting era in the history of our country. Three weeks 
before, the battleship Maine was blown up in Havana harbor 
and the following month we were at war with Spain. It is 
strange to recall that the infant days of our Society occurred in 
such a critical period. 

This early document contains much interesting material, 
including the statement that “the purpose of the Zoological 
Society is to make of the Zoological Park an institution which 
will yield more pleasure and benefit to the great mass of the 
people of New York than is yielded by any other public insti- 
tution in this city.” ‘That statement, made 58 years ago, con- 
tinues to hold true. 

The report also includes a “list of animal buildings and en- 
closures that must be provided this year and the utmost limit 
of cost for each.” Our young Society was engaged in its first 
fund drive to bring the Zoological Park into existence. Some 
of the costs of the buildings are amazing to look at today and 
reveal the almost unbelievable changes in the economy of our 
country that have taken place in the last half century. For 
instance, the Reptile House was put in for a cost of $25,000 
although several years later, with amplified plans, its actual 
cost was twice that. Four years ago we modernized the interior 
of this selfsame building at an expense of almost five times its 
total original cost. 

Several morals can be drawn from all of this. One of them 
is that the compulsion upon our Society to create ever better 
services to the public is unchanged. Our obligation is to com- 
plete the new Aquarium, to make constant improvements in the 
Zoo, to extend the work and influence of the Society in science, 
in conservation and in education. If the value of the dollar has 
declined, the value of the Society’s work has increased far more. 
Only through the great generosity of all who believe this can 
our Society realize its immeasurable opportunities. 


Diraheta Osborn — 
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THE AMERICAN BEAVER 


Eprror’s Note: This is the first of three articles 
by Dr. Shadle, Emeritus Professor of Biology at 
the University of Buffalo, on the American Bea- 
ver —a subject in which he has been interested 
for many years. 


MONG THE MANY interesting mammals of 
North America, the Beaver can definitely 
be ranked first on various points. It is 
the only North American mammal that has the 
ability to construct lodges and dams, some of 
which attain really huge proportions compared to 
the size of the builder. Its ability to build and 
maintain canals and also its capacity to accom- 
plish great amounts of actual physical work are 
phenomenal. As a fur bearer it is outstanding, 
For these and many other reasons, it has been, 
and continues to be a most fascinating animal to 
observe and study in its native habitat. 

In the early days, the American Beaver, Castor 
canadensis, our largest North American rodent, 
weighing forty to sixty pounds or more, ranged 
over all of North America except the extreme 
northern and the extreme southern parts. Beavers 
occurred in large numbers over most of their 
northern range. The fur was soon in great de- 
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mand in Europe and in America, both for cloth- 
ing and for the manufacture of unusually large, 
wide-brimmed, felt hats which were so popular 
from the sixteenth to the mid-nineteenth century. 
This felt was produced by a special process from 
the fur of the Beaver, and the hats were called 
“beavers” or “beaver hats.” 

At one time the Beaver skin was the unit of 
value in barter and the cost of various items was 
quoted in terms of skins of certain sizes. ‘They 
became a kind of native money. The early mis- 
slonaries were quite interested in the furs which 
the Indians collected, and again the Beaver pelts, 
because of their excellence, their value and the 
large numbers collected annually, were a great 
inducement both to missionary activities and to 
colonization of the North American hinterland. 
To a very large extent, the Beaver’s life and pelt 
paid for these efforts and the animal was an im- 
portant factor in some of the early strife involving 
much of the North American continent. 

Over the years, the continued demands for 
Beaver skins, the settling of the wild regions and 
their development into farms and cities, gradually 
and sometimes completely exterminated the Bea- 
vers over wide areas. This continued until, at the 


a young Beaver floats in the edge of the pond, its 
nall fore feet seize and manipulate its food. The 
nd feet, one of which is faintly visible under 


e water, are larger and quite broadly webbed. 
| Photo by R. D. Fraser 


beginning of the twentieth century, many of our 
states no longer numbered the Beaver on their 
faunal lists. Eventually the Spirit of Conserva- 
tion began to take root and grow in this country 
and at last our people began to realize that in 


many areas some of our finest game and fur 
animals were sadly depleted, if not completely 
exterminated. 


In the efforts to reverse the downward trend of 
our fauna, the Beaver received considerable at- 
tention. Various states procured and “planted” 
Beavers in areas where they had once been com- 
mon. With adequate refuges, wise management 
practices, stern, well-enforced laws for protec- 
tion and adequate restrictions on trapping, the 
animals have made remarkable progress in re- 
populating their former range. . 

Today Beavers have practically as wide a dis- 
tribution as in the early days, but they are gen- 
erally not as numerous as they were then. Under 


the new conditions, many of their old enemies 
(Wolf, Fisher, Lynx, Wolverine, Bear and Otter) 
are either absent or occur in such small numbers 
that they do not offer much of a threat to their 
welfare. Even man, the Beaver’s most insatiable 
destroyer, has to a large extent become its friend. 
Without natural controls on their increase, Bea- 
vers often multiply so rapidly that they over- 
populate an area and destroy their own food sup- 
plies faster than normal growth can replace them. 
In such a situation State Conservation Depart- 
ments must step in to manage and control the 


The dead trees surrounding this Beaver lodge were 
killed when the building of the animals’ dam 
flooded the area. Trees killed by Beaver floods 
represent a minute proportion of losses from fire. 


Photo by R. D. Fraser 

Beaver population and keep it within the carry- 
ing capacity of the area. 

ue BEAveER is usually spoken of as a semi- 

A Be te mammal, because it is always asso- 

ciated with wooded and brushy fresh-water areas 

such as swamps, streams, ponds and lakes. Woody 

plants and fresh water are absolutely essential to 


oe) 


the life of the Beaver, 


for the bark and leaves of 
several trees and shrubs form its main diet, and 
the wood serves for its construction work. The 
wide area of water around its home is protection, 
transportation, playground, air conditioning of 
the living quarters and cold storage for the Bea- 
vers winter food supply. 

To appreciate the things that Beavers can do, 
it is necessary to understand some of their re- 
markable adaptations to a semi-aquatic life. When 
you see a Beaver on land it is a stocky, lubberly, 
awkward animal, but let it get into the water and 
you will be amazed how active and graceful it is, 
and how well- adapted to that elemenn It swims 
rapidly, dives perfectly and is such a powerful 
swimmer that it can tow a heavy load for long 
distances by seizing it with its very large incisors 
and drawing the ioe slong beside it as it swims. 

The Wed feet are large, broadly webbed, and 
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are actuated by heavy, muscular hind limbs and 
lower back. Through this powerful structural 
combination, the Beaver accomplishes a great deal 
of actual physical work, such as walking semi- 
erect, swimming, towing and carrying materials, 
and dragging wood cuttings over the tote roads or 
Beaver trails. 

The fore feet remind one of little clawed hands, 
for they are only a fraction of the size of the hind 
feet, are extremely facile in seizing and holding 
things, and in gathering and manipulating cd 
materials that are being eaten. They also serve in 

carrying and placing he materials used in build- 
ing, and the handling of the young by the Beaver 
is in part done with thesé little fore feet. 

In spite of doing much work in mud and water 
and living ina hoe built of mud and sticks, the 
Beaver is a very clean, neat animal. All urine 
and fecal material are discharged in the water 


and are very seldom seen around the colony. 
The Beaver’s fore limbs and paws are used like 
hands and arms to brush and press the excess 
water from its wet coat, thus hastening the drying 
process so that less water is carried into the sleep- 
ing area and onto the bedding. The Beaver 
spends considerable effort in the care of its coat. 
The feet, particularly the claws of the two inner 
toes of the hind feet, are used in combing and 
grooming the fur. 

The whole skeleton and the muscular structure 
are very strongly built and the animal demon- 
strates great power in lifting, pulling, pushing, 
swimming, and in any other muscular efforts in 
which it indulges. 

An outstanding feature of the adult Beaver is 
the large, heavily-boned skull with its four orange- 
colored, long, curved, gnawing incisors which 
have sharp, chisel-shaped, cutting edges. ‘The two 
lower ones are the longer, measuring from three 
to five inches in length, and extending from the 
front of the lower jaw well back under the molars 
to a point near the base of the jaw. The strong 
jaws and cutting teeth are operated by such pow- 
erful muscles that Beavers can cut down growing 


man eating an ear of corn would hold his food 
st about the way this Beaver holds a tender twig. 
1e animal’s fore feet are perfectly adapted for 
siding and turning while the incisors strip the bark. 


Photo by Anita Este from National Audubon Society 


trees which may be as large or larger in diameter 
than a man’s body. 

The animal’s orange-colored incisors grow in 
length throughout life and the Beaver must keep 
them sharp and must not permit them to grow 
too long, lest they become misshapen and useless. 
The hard enamel of the incisors covers the front 
portion of the structures, but the main bulk of the 
teeth is composed of a bone-like substance called 
dentine, which is not as hard as the enamel. The 
difference in the hardness of these substances en- 
ables the Beaver to keep the tips of its incisors 
chisel-shaped and sharp. The hard enamel of the 
lower incisors cuts away the dentine behind the 
enamel of the corresponding upper incisors, leav- 
ing the upper enamel sharp-edged. By pushing 
the lower jaw slightly forward, the Beaver can 
bring the upper incisors into position behind the 
lower ones so that it can cut away the dentine of 


these, leaving the enamel of each lower incisor 
with a sharp, chisel-shaped edge. ‘Thus the trim- 
ming of one pair of incisors by the cutting action 
of the opposite pair keeps all four at proper length 
and in good functional condition for gnawing. 

The hardness of the food and building mate- 
rials which these animals gnaw has little to do 
with the wear or attrition of the incisors and the 
sharpening and shaping of their cutting edges. It 
is the trimming of one pair of incisors by the 
other pair which is the important factor. This 
condition has been well demonstrated to me by 
my pet Beavers in my laboratory. 

The longer lower incisors do by far the greater 
part of the wood cutting, while the sharp tips 
of the upper ones act largely as anchor points 
against which the lower ones swing in their cut- 
ting action. The heavy molars grind the bark, 
twigs, leaves, etc., to a fine pulp which is thor- 
oughly mixed with saliva before the soft and bit- 
ter mass is swallowed. 

The nostrils of the Beaver contain a little flap- 
like valve which closes automatically whenever 
the animal dives or submerges its head, and thus 
the water is kept from getting into its nostrils and 
into the lungs. The lungs have quite a capacity 
for reserve air and this enables the animal to stay 
under water for as long as fifteen minutes at a 
time. This is a great advantage when it has to 
dive and swim for a long distance to escape an 
enemy, or when it is swimming below the water 
surface, or under the ice in the winter. 

‘The sense of smell seems to be rather keen 
and the Beaver makes frequent olfactory tests of 
substances which it is eating. It is a common 
occurrence to see one pick up a twig or other bit 
of food and hold it up to the nostrils to test it be- 
fore starting to eat. 

The ears are small and rather rounded and so 
filled with short, fine, oily hairs that the water 
does not penetrate the external ear cavity when 
the Beaver’s head is under water. Like the nos- 
trils, the ears can be closed when the animal 
submerges. 

The tail is a very characteristic appendage 
which serves several functions. It is a short, 
broadly flattened, paddle-shaped structure which 
is well covered with large scales, and is almost 
devoid of hairs except a few short, bristle-like ones 
along its edge and occasional ones found among 
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When a Beaver gives ifs warning signal to 
other members of the colony, it does so by hit- 
ting the water with a hard smack of the flat of 
its tail. The sound is loud, water splashes high. 


the scales. ‘The numbers of hairs on the tail vary 
with different individuals. 

The length of the tail ranges from eight to 
twelve inches or more, the width from three and 
one-half to six inches, and the thickness varies 
from a quarter of an inch or more at the edge to 
more than two inches at the base. In walking, 
the heavy tail simply drags along and in the soft 
mud it makes a broad, flat, tailmark. When 
swimming, the tail functions as a rudder modify- 
ing the direction of progress. [o some extent it 
is also used in backing and shifting the position 
of the rear part of the body, and at times there 
seems to be a sort of sculling action. Sometimes 
the heavy tail functions as a counterbalance when 
the Beaver is carrying a load; for example, when 
swimming with a load of mud, ete., the big tail 
is often lifted and carried in a sharp-angled posi- 
tion so that much of it sticks out well above the 
water. If walking with a heavy load, the body 
is carried semi-erect on the hind feet and the tail, 


instead of dragging along behind, is sometimes 
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lifted at an angle which aids in counterbalancing 


the load. 

When a Beaver is disturbed, it often warns the 
others in the colony with a heavy stroke of the 
tail. To do this, the tail is quickly lifted well 
above the water and brought sharply down upon 
the surface with a loud smack which splashes 
considerable water for several feet. Such a hard 
stroke of the tail often lifts the rear end of the 
animal somewhat out of the water, and simul- 
taneously submerges its head. Thus a quick dive 
may be executed which takes the Beaver to safety. 
At close quarters, the tail is also used as a defen- 
sive weapon, and experience has taught me that 
it can deliver quite a strong blow. 

When the mother is nursing her new-born kits, 
she frequently raises one hind foot and swings 
her thick, warm tail under her belly where the 
young crawl upon it and rest while nursing. 

The fur is remarkably well-adapted to the 
Beaver’s aquatic habits. It is composed of two 
main kinds of hairs. The dark, chestnut-brown 
outer guard hairs are rather coarse, and long 
enough to extend considerably beyond the soft, 
very fine, rich, dark-brown underfur which one 
sees in the finished Beaver furs, for all of the 
guard hairs are plucked out in the finishing 
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process. This underfur is so soft and fine and is 
kept so well-conditioned with oil that it is quite 
thoroughly waterproofed. A pair of large glands 
near the rectum secretes an oil which is distrib- 
uted over the coat of the Beaver by the feet dur- 
ing the grooming action. When the animal 
plunges into the water and the long guard hairs 
become wet, they flatten down over the underfur, 
forming a sort of envelope or cover which aids 
materially in keeping this finer fur dry. Because 
of the guard hair cover and the oiliness of the 
fine fur, the Beaver can swim for long periods, or 
sit immersed in the water for half an hour or 
more while feeding, without getting the underfur 
and skin wet. This is particularly advantageous 
during the winter when the water is near freez- 
ing temperature. 

When the Beaver comes out of the water and 
shakes itself, the long wet hairs clump together, 
but when they dry off they again separate and 
assume their furry appearance. The drying is 
hastened by the action of the feet in pressing the 
water out of the wet fur and also by a kind of 
combing action in rearranging the hair. 

In the warmer southern part of the range of the 
Beaver, the fur has a lighter tone, is less rich in 
color, and its quality does not equal that of the 
northern Beavers of the colder regions. 

On land, a Beaver usually walks along on all 
four feet with a slow, awkward gait. Approach- 
ing a tree which it is about to cut down, it ex- 
amines and sniffs at it, and rearing its body so 
that it is supported on its big hind feet and the 
broad flat tail, it places one or both of its fore 
feet against the trunk. ‘Turning its head sharply 
to one side, it uses its heavy incisors to cut loose 
the bark. If the tree is small and its bark soft 
enough to make good food, a hungry Beaver may 
cut loose a strip of the bark at the bottom and 
give it one or more hard jerks, tearing it free as 
high as it can. It then cuts the upper end of the 
strip free from the tree. Taking the strip in its 
fore paws and nipping the bark up into small bits, 
it chews them thoroughly and swallows them. It 
may continue to cut bark and feed until it has 


A Beaver is an expert at felling trees of this 
size and even larger, but it has no control of 
the direction in which the tree falls. On rare 


occasions a falling tree may kill the animal. 
Photo by R. D. Fraser 


completely girdled the small tree or until its hun- 
ger is satisfied. It then starts to cut the wood. 

In case the tree is a large one and the bark of 
the base is quite rough and corky, this tough hard 
layer is chipped away and the chips are allowed 
to fall at the base of the tree. Only the softest 
inner bark is used as food, or if the Beaver has 
previously fed to satiation, it may promptly start 
the process of felling the tree. Large mature 
Beavers weighing forty to sixty pounds can cut 
quite large chips when they are working on soft 
woods, such as aspens. ‘These chips may be as 
much as two inches wide, more than a quarter of 
an inch thick, and as much as six inches or more 
long. The same Beavers when cutting quite hard 
woods, such as wild cherry, may be able to cut 
only small chips not much larger than the end 
of one’s thumb. 

The time that it takes a Beaver to fell a tree 
depends upon several factors; soft trees such as 
aspens, other poplars and willows cut easily and 
rapidly, while birch, shadbush, blue beech, sugar 
maple and wild cherry are much harder and 
heavier woods and are more difficult to cut. The 
diameter of the tree is another important factor, 
of course. If the Beaver is quite energetic, the 
need is urgent, and it sticks to its job, it will finish 
much sooner than when it works intermittently 
and dawdles around at the cutting, as sometimes 
happens. During harvest time, in late summer 
or early fall, the Beavers seem to put more effort 
and vigor into their felling of trees, but I have 
seen trees that were not felled for more than a 
year after cutting had started. Sometimes more 
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than one animal works at felling a particular 
tree and this too modifies the time involved. 

If the Beaver can get completely around a tree, 
it will gnaw on all sides, cutting deeper and 
deeper Pears the center until the “weight of the 
tree on the weakened base causes the eee 
wood to bend or break and the tree falls i 
whatever direction it was leaning. When the a 
wood fibers begin to snap and break as the tree 
starts to topple, the Beaver hurries away to safety. 
Beavers are almost never caught by f falli ng trees, 
but there are a few known instances. It Would be 
very interesting to know how the animal deter- 
mines which way to go to escape a falling tree. 

The direction of the fall is a matter of chance, 
depending upon several factors, and the Beaver 
has no ability to change the results. Among these 
factors are the size, the height, the direction in 
which the trunk is inclined, the direction and 
force of the wind, and the condition of the sur- 
rounding area, i.e., whether it is fairly open or 
thickly grown with other good-sized trees into 
which the cut tree may fall and lodge without 
reaching the ground. Such a lodged tree is usually 
a total loss, for Beavers can not climb trees. They 
can not reach and remove the limbs of the felled 
tree unless it has crashed to the ground. 

I once found a tree that the Beavers had cut 
off twice. It had stood so straight that when it 
was cut off the first time, the lower end simply 
slipped off the stump, dropped straight down 
about fifteen inches and stuck in the ground. 
Leaning against the trees behind it, it stood there 
almost as straight as it had originally. ‘The 
Beavers cut it through a second time, but once 
more it dropped straieht down and leaned against 
the other trees. T We was enough; the hee ers 
gave up the job and left it still standing there 
supported by its neighbors. 

Once a tree crashes to the ground, the Beavers 
start to dismember it and transport the pieces to 
their working area. From a tall straight trunk, 
the upper BAe diameter may be cut into a 
twelve-foot section; the next section, larger in 
diameter, may be cut only seven feet lene the 
next one, four and one-half: and the last one, 
only thirty inches. A little pile of chips on the 
ground marks each point at which a section was 
cut off. Even when the sections have been taken 
away, you can get the approximate length of each 
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successive piece by measuring from the center of 
the chip pile at one end ae the cutting, to the 
center of the next pile of chips at the ee end of 
the cutting, and so on down the trunk. 

When the Beavers start to take away the 
branches and pieces cut from a felled tree, they 
usually take a fairly direct route back to the area 
where the material is to be used. If the ground is 
comparatively level and clear of plant growth, 
they can drag their cuttings over it rather easily, 
but when it is uneven, bushy, or grown with high 
grass and weeds, their first loads will be difficult 
to drag. When their materials catch on roots, 
shrubs, stubs, or bushes along the way, they often 
gnaw off and remove the bothersome objects. 
Each time they go over the new path, it becomes 
smoother, thus making travel easier. Long grass, 
repeatedly combed in one direction by the brush 
and limbs, is eventually swept flat and points in 
the direction of the drag. Such a transportation 
road or trail is called a “Beaver tote road.” In 
dragging a limb, the Beaver, with its head bent 
to one side, seizes the limb at one end with its 
four large incisors and, walking on all four feet, 
drags the load along beside it. 

Wet tote roads offer less resistance to the load 
than dry ones, and when the trail or path leads 
across a low, wet area, the Beavers dig, pull and 
push the mud and vegetation to one side, so that 
the water stands in the path, thus making the 
drawing of the loads easier at that point. Where 
there is a mere trickle of water, they try to store 
it up by digging aw ay the soil and making little 
dams. T hee tote roads are so well mee that 
one can often learn from them a great deal about 
what the Beavers have been doing. Back-tracking 
on the trail, you can discover her they hav 
been cutting, the number, the sizes, and the kinds 
of trees and bushes they have cut, whether or not 
they are still using the area, how many “waste 
trees” they felled, i.e., trees which were cut off 
but lodged among the standing ones and did not 
fall to the ground. 

By follow: ‘ing the tote road, you can also tell 
how far they uae taken loads over land, where 
they took them into the water and, usually at no 
great distance, where the cuttings were taken, 
and how they were used. Often you can see the 
lodge and dams which are being built or repaired. 


(To be continued) 


The World’s Only 


Venomous Lizards 


The Mexican Beaded Lizard, a close relative of 
the Gila Monster, is larger than the ‘‘Monster”’ 


” 


and is known as the ‘‘Escorpion.”’ Its specific 


name, “horridum,”’ indicates its reputation. 


F YOU HAVE EVER SEEN the Gila Monsters in 

the Bronx Zoo, you may have wondered why, 

if they are desert animals, they are soaking 
in the water of their quite large but shallow pool. 
Or you may have wondered why a lizard less 
than two feet in length is called a “monster.” 

To answer the first question we must know 
something of the lizard’s habits and behavior. ‘To 
reply to the second question we should know 
something of the lizard’s anatomy and the myths, 
misinformation and folklore that came about as 
a result of it. 

A lizard much like the Gila Monster lived in 
North America long before our ancestors could 
have been called human. A fragment of an up- 
per jaw found in northeastern Colorado shows 
that a close relative, if not an actual ancestor of 
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the Gila Monster, was inhabiting that region 
more than thirty million years ago when the 
horse was just beginning to achieve its three-toed 
condition. If a recent report is substantiated, an- 
other relative of the Gila Monster inhabited 
western Europe at about the same time. The few 
fossils known show that these lizards may not 
have changed appreciably during the last twenty 
or thirty million years. They seem to have 
branched off the same stock that gave rise to the 
monitor lizards and the snakes. The early pro- 
genitor of the Gila Monster may have hastened 
for cover to avoid being stepped on by a clumsy 
dinosaur. 

Today the beaded lizards, as the Gila Monster 
and its larger Mexican ally have come to be 
known, are largely restricted to the Pacific slopes 
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of North America. The Gila Monster in the 


United States is found only in extreme south- 


western Utah, the adjacent parts of Nevada and 
southward along the edge of the Plateau through 
Arizona and southeastern New Mexico. It is 
found in the more arid portions of the Mexican 
state of Sonora, but where the vegetation of the 
tropics penetrates the southern portion of that 
state, the Gila Monster is replaced by the larger 
Mexican species known as the Escorpion. The 
range of the tropical species extends on down to 
the Pacific Coast to the Isthmus of Tehuantepec, 
well up into the foothills, but never crosses the 
continental divide until it reaches the state of 
Chiapas. Here it shuns the wet forests of the 
Atlantic drainage and stays within a narrow sub 
arid “rain shadow.” 

Most other families of lizards enjoy a wider 
distribution, with numerous species often scat 
tered over several continents. The beaded lizards. 
by comparison, have not fared so well. But the 
regions they inhabit extend some two thousand 
miles through arid tropical and desert vegetation 
—a fair share of the earth’s surface for two spe- 
cies. Their long ancestry, together with their 
ability to hang onto this territory, shows con 


clusively that they are not illLadapted for survival. 
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A Mexican Beaded Lizard of nearly the maxir 
size attained by the species is shown here in 
San Antonio Zoo. This specimen weighed alt 
ten pounds and was nearly twenty inches If 
Photo by the Author 

We shall never know when the beaded lizards 
established their present mode of existence. But 
probably the lizard that inhabited eastern Colo- 
rado millions of years was thrusting out its forked 
tongue and crawling about in search of food in 
much the same fashion as the Gila Monster of 
today. Then as now the lizard’s sense of smell 
was probably its most important asset in locating 
suitable food. Vision, unless far more perfected 
than it is in today’s beaded lizards, would have 
been of little help in locating the eggs other rep- 
tiles had so carefully buried beneath the soil. 
We now know that beaded lizards use their pro- 
trusible forked tongue not merely to lap up liq- 
uids, but to carry odorous particles to special 
sense organs of smell in the roof of the mouth. 
Experiments show that Gila Monsters do not dig 
at random. Odors emanating from eggs buried in 
the ground enable them to select the exact spot 
where food will be found. 

The sense of smell is also employed by the 
beaded lizards in locating the eggs or fledglings of 


ground nesting birds, of Quail in particular. Simi- 
larly they prey upon nestling Rabbits, Round- 
tailed Ground Squirrels, and Cotton Rats. Adult 
rodents are doubtless too fast for the clumsy Gila 
Monster to pursue, however, for its maximum 
speed is scarcely eight-tenths of a mile per hour. 

An Escorpion taken near Tehuantepec had 
consumed thirty-five leathery-shelled, inch-long 
eggs of some lizard. Farther up the coast, in the 
state of Michoacan, an Escorpion had evidently 
raided the nest of a mud turtle just as the eggs 
were about to hatch. It seems to make little dif- 
ference to the beaded lizards whether the eggs 
have been freshly laid or are well along in their 
incubation. Whenever possible eggs are swal- 
lowed whole, whether they are leathery-shelled, 
or hard-shelled like those of birds and of some 
turtles. 

The Gila Monster and the Escorpion are per- 
haps most aptly described as nest robbers. But 
occasionally they prey upon smaller lizards, dig- 
ging them from their places of seclusion during 
the hours of darkness. Such desert dwellers as 
the Whiptailed Lizard (Cnemidophorus) and 
Collared Lizard (Crotaphytus) are unable to 
move with any speed until by basking they have 
raised their temperatures to levels corresponding 
roughly to those of man. Gila Monsters, which 
are normally active at body temperatures between 
75 and 88 degrees Fahrenheit, take advantage of 
their lower heat requirements. Whiptails and 
Collared Lizards, too cold to protect themselves, 


A young Gila Monster (this one 
probably less than a year old) 
has well-defined bands on the 
tail. As it matures, scales in the 
black areas change to pinkish, 
while others in the light areas 
turn black. This odd reversal 
gives the adults a more complex 


pattern than that of a juvenile. 
Photo by George M. Bradt 


readily fall victim to the relatively cold-tolerant 
Gila Monster. 

“Why,” you may well ask, “is a cold-tolerant 
lizard an inhabitant of the desert?” The answer 
is far from obvious, but it seems probable that 
the Gila Monster was living in the region it now 
occupies before it was a desert. As the region be- 
came increasingly hotter and drier the Gila Mon- 
ster modified its habits. In many respects this 
lizard does not seem to belong in the desert. A 
Gila Monster exposed to the sun on a warm day 
in the desert was paralyzed within thirteen min- 
utes. But had the poor creature been left to its 
own devices it would have been safely hidden in 
a cool, moist burrow. 

This brings us to our first question, “Why do 
these desert lizards seek water in captivity?” Gila 
Monsters are commonly seen abroad following 
or during summer rains. To avoid desiccation 
they go underground during dry seasons. Except 
in the cool months of early spring, when they 
are active during the day, they come out at night 
or when the sky is overcast and temperatures are 
lower and relative humidities are higher. If they 
are provided with moist sand in captivity they 
burrow into it. If no sand is available they do the 
next best thing and sit in the water provided. 

Almost its only conspicuous adaptation for 
survival in the desert lies in the Gila Monster's 
tail. During periods of heat and drought when 
food is scanty the tail becomes thin and emaci- 


ated. But when food is plentiful the excess fat 


produced is stored in the tail, which may almost 
double in diameter. When it is either too hot or 
too cold, or if there is a prolonged drought, the 
Gila Monster can remain quietly in its moisture- 
conserving burrow, drawing upon the stored fat 
to maintain life until the advent of food and 
moisture on the surface. 

Like the skunk and the porcupine, the beaded 
lizards are slow because they can afford to be. No 
premium has been placed on speed in their strug: 
gle for survival, because they have other means of 
defense. The upper surfaces of the body, includ- 
ing the limbs and the head, are protected by bony 
plates or osteoderms imbedded in the skin. As 
though this armor were not enough, the beaded 
lizards, alone among the thousands that evolved 
from the ancestral lizard, have gone on to acquire 
a venom apparatus. Compared with that of the 
vipers and the cobras it is crude. For unlike all 
snakes, the beaded lizards have their venom 
glands in the lower jaw rather than the upper. 
Three or four ducts lead from a gland on each 
side of the lower jaw and discharge the venom 
near the bases of deeply grooved teeth provided 
with sharp cutting edges. 

When a Gila Monster or an Escorpion bites it 
hangs on with unbelievable force. The venom 
is not driven in under pressure, however, as it is 
with the more specialized snakes. It is merely 
drawn into the wound by capillary action. Vir 
tually all the teeth in both jaws are grooved to 
some extent, and the angry hissing of an in- 
furiated lizard may well carry the venom through- 
out the mouth. Human beings nipped by the 
small, shallowly grooved teeth at the front of the 
jaw have been painfully reminded that they are 
dealing with a venomous reptile. 

Snakes employ their fangs as an efhcient means 
of subduing their prey. In contrast the beaded 
lizards ordinarily gulp down small animals after 
killing them by the crushing action of their jaws, 
without wating for the venom to take effect. It 
would seem, therefore, that the crude venom ap- 
paratus of the lizards evolved solely as a means of 
defense. If we may judge by the three teeth in 
the jaw fragment found in Colorado, the venom 
apparatus has undergone little change during the 
last several million years that it has served as a 
protective device. 

The venom is more potent than that of many 
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snakes. One-tenth of a cubic centimeter of fresh 
venom is sufficient to kill a dog weighing twenty- 
two pounds. This means that a large Gila Mon- 
ster has enough venom in its glands at one time 
to kill twenty dogs, but only, of course, if it were 
injected into their blood stream. 

It has been questioned whether a Gila Mon- 
ster could inject enough venom into a human 
being to cause death. However, Mme. Marie 
Phisalix, who was herself bitten by a Gila Mon- 
ster, became convinced that it took much less 
venom to kill a human being than it did to kill a 
dog. At least four persons have died shortly after 
being bitten, and extremely painful and often 
severe symptoms have resulted from bites in- 
flicted on other individuals. 

The venom is largely neurotoxic. That is to 
say, it affects the nerves, causing excruciating 
pain, numbness, hypersecretion of the glands, 
and in severe cases the central nervous system is 
impaired, with death resulting from respiratory 
failure. While many snakes strike from a coiled 
position, driving their fangs into the flesh of the 
victim by a stabbing action, the beaded lizards 
must depend upon their ability to engage their 
teeth by means of a simple biting action. It 
follows that virtually the only human beings bit- 
ten are those who attempt to capture beaded 
lizards, or who mishandle them. The sole excep- 
tion on record is that of a hunter who camped in 
a cave near the Gila River. While he slept a Gila 
Monster attempted to climb over his chest. “Dis- 
turbed by the touch of the animal, the unfortu- 
nate man, without opening his eyes, threw up 
one hand to dislodge whatever it was, and catch- 
ing it by the tail would have thrown it from him, 
but the deadly teeth of the monster fixed im- 
mediately in his naked wrist...” A fair amount 
of venom must have been introduced into the 
wound, for the man died a few hours later. 

So the beaded lizards can be dangerous, but 
only in self defense. If left unmolested they are 
as innocuous as other lizards. Nevertheless this 
ability to defend themselves has given them bad 
reputations. Francisco Hernandez, the earliest 
Mexican naturalist, in a manuscript completed 
prior to 1577, referred to the Escorpion as a 
“frightful kind of lizard.” Taking his cue from 
Hernandez a German naturalist later supplied 
the scientific name Heloderma horridum still in 


use. Cope, the American zoologist, who first rec- 
ognized the Gila Monster, followed suit forty 
years later and called it Heloderma suspectum. 

Like any venomous, more or less secretive ani- 
mals, the beaded lizards have, not unjustifiably, 
of course, acquired sinister reputations. But until 
fact began to supplant folklore, either lizard 
would have found it difficult to live up to what 
was expected of it. In Mexico it was believed 
that the venom dropping from the mouth of a 
captive Escorpion would cause all vegetation to 
wither for yards around. The Gila Monster was 
even more spectacular, according to an early ac- 
count that described it as hissing in such an of- 
fensive manner that its breath issued from its 
wide open mouth “in puffs of black vapor or 
smoke.” The author of this statement even 
claimed that he himself had seen a chicken and a 
small puppy “killed by the hissing of one in their 
faces.” 

Such beliefs were so widely entertained that 
in 1890 a newspaper in Arizona published a let- 
ter telling how a woodcutter had died in the 
Huachuca Mountains. Apparently in the best of 
health, he had wrapped himself in his blanket for 
the night. When he failed to rise from his bed in 
the morning his companions found him “stone 
dead, and near his body a Gila Monster . . . As 
the body of the man bore no marks of a bite or 
other wounds, we must suppose that his death 
was caused by the mere exhalation of the lizard.” 


Needless to say, the supposition was gratuitous. 
But the fear engendered by the knowledge that 
the Gila Monster was able to defend itself effec- 
tively led to all sorts of odd assumptions. It is still 
widely believed in Arizona that the Gila Mon- 
ster “lacks the conventional disposal system,” 
having “done away with the need for an opening 
at the lower end of the digestive tract because it 
eats so little and is so sluggish.” This notion 
seems to have been set forth in an effort to ac- 
count for the presence of venom, and the lizard 
has been described as a “walking septic tank.” 

Early accounts describe the Gila Monster as a 
“sort of cross between a lizard and an alligator,” 
or as “consisting principally of mouth.” The first 
American settlers in Arizona and the Forty-niners 
en route to California a century ago doubtless got 
many of their ideas concerning the Gila Monster 
from the Indians in the region. An Apache de- 
scribed as brave and courageous on many another 
occasion could not be induced to go within ten 
feet of a Gila Monster under any circumstances. 

So the poor lizard’s unwarranted but neverthe- 
less unsavory reputation in the valley of the Gila 
River resulted in its being called a Gila Monster 
—a name that seems to have been in wide use 
when it first appeared in print in 1873. But it is a 
monster in name only. Its real fame — and few 
lizards anywhere are so widely known — lies in 
the fact that it evolved an effective means of pro- 
tecting itself. 


This “Kinkajou” Was Really 
the Very Rare Olingo 


By RICHARD H. MANVILLE 


NEW ACCESSION is always exciting, particu- 
larly when it is a species never before in 
our collection; this is doubly so when the 

animal is a rarity, as is the case with the Olingo 
(Bassaricyon gabbii Allen) now on display in the 
Small Mammal House. This mammal was fist 
described from fragmentary evidence —a single 


skull from Costa Rica and a skin collected in 
Ecuador — in 1876. An Olingo was on display at 
the London Zoo in 1894 and as far as the pub- 
lished records go, there have been very few shown 
in this country —in recent years, one in pri- 
vate hands and one in the National Zoo in 


Washington. 
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The Olingo is a small member of the Raccoon 


family. Its close relationship to the Coatimmundi 
(Nasua) and the Kinkajou (Potos) is evident, 
and yet there are distinct differences in cranial 
structure, dentition, nature of the brain and color- 
ation. Superficially, the Olingo has the appear- 
ance of a diminutive Kinkajou. In form it is 
elongate, with a flattened head, pointed snout, 
small rounded ears and a tail longer than the 
head and body combined; the soles of the feet are 
partly furred, the limbs short with sharply curved 
claws; the fur is thick and soft, of a golden brown 
color. It has been suggested that this resemblance 
may be a case of true mimicry; yet this seems un- 
likely in view of the close relationship of the 
Kinkajou and the Olingo, and no possible advan- 
tage to the latter from imitating the Kinkajou is 
apparent. he Olingo differs from its relative 
most conspicuously in having a bushy tail that is 
not prehensile but long-haired to the tip and 
somewhat flattened as in a squirrel; thus the tail 


cannot be used for grasping and hanging, but it 
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is useful for balancing and for warmth and pro- 
tection when the animal curls up, in the manner 
of a dog, for a nap. The tail is faintly ringed, 
suggestive of a Cacomistle (Bassariscus). ‘The 
Olingo differs further in having a sharper snout 
with a grooved muzzle, and a short, grayish face, 
whence the common name “Pale-faced Kinkajou.” 
But since the animal is not a true Kinkajou, per- 
haps the local name of “Olingo” is more appropri- 
ate, though the natives of Panama use it alike 
for both species. ‘The name “Cuataquil” has also 
been applied to it locally. 

We have learned really very little of the habits 
of the Olingo in the years since its discovery, and 
a good deal of the meager literature on the crea- 
ture may be traced to inference from the habits 
of the Kinkajou. The Olingo ranges at least from 
Nicaragua in the north to northern South Amer- 
ica, and occurs from near sea level to an altitude 
of about 5,000 feet. Throughout this area two 
different species probably occur — Bassaricyon 
alleni east of the Andes from Peru to British 
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Guiana, and B. gabbii to the west from Peru 
northward into Central America. They are dis- 
tinguishable chiefly by cranial characters, and 
Reveral races of each species have been described. 

Like many of its relatives, the Olingo is largely 
nocturnal and has a bright eye-shine similar to 
that of the Kinkajou at night. It seems more at 
home in the trees than on the ground, frequent- 
ing the upper branches and passing squirrel- 
fashion from one tree-top to another. It is said to 
construct a nest of dry leaves in hollow trees. Its 
food appears to consist largely of fruits; in cap- 
tivity it has fed on an epicurean diet of bananas, 
grapes, dates, figs and occasionally lean meat. 
Olingos are more or less sociable, climbing about 


first glance, it is not surprising 
it our new Olingo was mis- 
‘en for a Kinkajou (right). But 
tice the differences in the fail. 


The Kinkajou has a grasping tail 
(which the Olingo lacks) and it 
uses the tail nof only for bal- 
ance but for holding on in trees. 


in small parties and sometimes feeding and travel- 
ing in company with similar groups of Kinkajous, 
so that it is small wonder that the two have been 
so frequently confused. Perhaps, with further ob- 
servations, the Olingo will prove to be more com- 
mon than has been supposed. 

Often we acquire new specimens under odd 
circumstances, and this is true of our new arrival. 
Captured in Panama with a group of Kinkajous 
early in 1955, and mistaken for one of them, it 
made its way to a dealer in Los Angeles. Still 
masquerading under false colors, it was acquired 
by Mr. T. W. Clark for a small zoo at El Ranchito 
in the Yakima Valley of Washington. Here it 
became semi-tame and endeared itself to its keep- 
ers by its appealing ways and docile, sensitive 
nature; it even appeared briefly on television. 
Later in 1955 Dr. Richard G. Van Gelder, a pro- 
fessor at the University of Kansas who shared an 
interest in Kinkajous, learned of the sale of this 
“abnormal” Kinkajou from the Los Angeles 
dealer. Suspecting from the dealer's description 


that the “abnormalities” were perfectly normal 


for an Olingo, he communicated with Mr. Clark 
and an exchange of photographs and _ letters 
brought out its true identity. 

ME ite Dr. Van Gelder had removed to 
New York to accept an appointment in the De- 
partment of Mammals at the American Museum 
of Natural History, his own collection of Kinka- 
jous remaining temporarily with friends in Kan- 
sas. His interest in Kinkajous and their allies, 
particularly the rare Olingo, persisted. And so did 
Mr. Clark’s desire to obtain a true Kinkajou, 
which he regarded as somewhat easier to care for 
and more active as an exhibition specimen. An 
exchange was easily arranged and proved mutu- 
ally advantageous. One of Dr. Van Gelder’s pet 
Kinkajous was flown from Kansas City to Seattle 
and the Olingo winged its way to New York, 
where Dr. Van Gelder generously presented it to 
the Bronx Zoo. It is an interesting addition to 
our varied collection and will, we hope, permit 
us to learn more of its way of life. 


Be 


ZOO NEWS IN PICTURES 


Photographs by SAM DUNTON 


Dr. Hediger of the Zurich Zoo wrote in his book, “The Psychology of Animals 
in Zoos ae Circuses,” that begging by animals is “extremely attractive to me 
from the animal psychology point oF view.” Dr. Hediger is hereby invited to 
visit the Bronx Zoo Cif he lacks any examples of aimals begging in ZOOS 
nearer home) and watch young Candy, our juvenile ASIATIC. ‘ELEPHANT, 
and her relations with visitors. During the summer, Candy shares a large 
outside yard with Pinky, an AFRICAN ELEPHANT. Pinky is onde bie 
older and larger and, of course, has a much longer trunk than Candy’s. 
Naturally, when food is offered by the visitors, it is Bae who gets there first 
and reaches out the furthest. Candy overcomes the handicap to some extent 
by placing her front feet on the wall, but sooner or later Pinky comes along 
and shoves her away from the more generous visitors. When that happens, 
Candy is likely to show her pique by “kicking at her companion. And when 
Pinky lies down for a dust bath, little Candy takes unaccustomed liberties. 


Eight PALESTINE SPINY MICE are 
newcomers to our collection, a gift of 
George Ballou of New York City. They 
are the first of these curious small 
rodents we have exhibited. The lower 
back is thickly studded with short, 
rigid spines, giving it the appearance of 
a miniature hedgehog or porcupine. 
Another odd thing about the mouse is 
the brittleness of its tail which, even 
in the wild, is often found broken off. 
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“He doesn’t know he’s an eagle — thinks he’s a puppy,” i: 
way Keeper JOE BELL of the Aquatic Bird House dese 
the immature BATELEUR EAGLE we acquired this sum 
The bird obviously enjoys human companionship and wa: 
deed, said to have been a house pet before a collector bro 
it to us from Africa. Keeper Bell devotes a good deal of 
to playing with the Bateleur and we hope to keep it quite t 


owny cygnets were produced by 
nr of MUTE SWANS this summer 

lost one of them almost imme- 

through an accident — appar- 
ne of fhe parents stepped on it. 
me pair of adults reared two cyg- 
ast summer and, like all swans, 
ale was extremely aggressive dur- 
e time his mate was on the nest. 


@ ‘The long legs so apparent in this electronic flash picture of 
a GRAY CRANE HAWK show how the bird gets its name. 
It is, actually, a bird of swamp and lagoon where it wades 
and hunts its food of frogs, snakes and lizards. ‘This shy 
specimen, the first of the species we have exhibited, came to 
us as a gift of Trustee John H. Phipps. Its home ranges 
from eastern Colombia and Ecuador down to the oe 
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Ecologists are Excited by 
England's “Rabbit Disease” 


By H. N. SOUTHERN 
Senior Research O fficer, Bureau of Animal 
Population, Oxford University 


ET EXPERIMENT BE DONE ON A CHEAP BODY) 
says the precept C“flat experimentum in 
corpore vili”) and certainly in Great 

Britain two years ago no cheaper body could be 
found than that of the Wild Rabbit, so wide- 
spread and abundant a pest had it become. The 
“burrowing hare” Cits scientific name is Oryctola- 
gus cuniculus ) is well named, for no other species 
in this group of rodents has made itself so im- 
pregnable by an underground life. 

The original range of the European Wild Rab- 
bit is thought to have been confined to the Medi- 
terranean area, but it must have begun to spread 
northwards through France, either by its own et- 
forts or aided by man, during the first millenium 
A.D. In Britain, if we can judge by negative evi 
dence, it arrived with the Normans about the 
llth or 12th century. For many years it made 
little headway because much of the land was still 
under primeval forest, in which it does not flour- 
ish. Furthermore its northern limit seems to be 
dictated by the depth of snow and general sever- 
ity of the winters. ‘Today its territorial advances 
are arrested in the south of Sweden and in Po- 
land, i.e. as soon as it meets regular, harsh winter 
conditions. . 

It seems probable, therefore, that one of the 
main factors which elevated the Wild Rabbit to 
the status of a pest in Britain was the gradual 
warming of the climate which began some 150 
years ago. Only in the middle of the 19th cen- 
tury did it begin to penetrate the Highlands of 
Scotland, but, once established, it found the open 
sheepwalks of the foothills — cleared of forest 
some centuries before — greatly to its liking. In 
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the twenties and thirties of this century it was no 


uncommon sight to see a whole glen-side practic- 
ally get up and run away from you. 

Similarly on the plain-lands throughout Eng- 
land and the Scottish Lowlands the enormous 
massacres recorded in the game-bag books of large 
estates begin to appear about the 1860s and 
1870s, a multiplication which culminated in the 
dispiriting sight of mile after mile of rabbit-sick 
land in the inter-war years when British agricul- 
ture reached its nadir. 

Of course, other factors as well encouraged the 
mass increase of rabbits in Great Britain. The 
improved efficiency of the sporting gun and the 
competition between the great estates made it 
fashionable to try to “bag” a thousand pheasants 
in a day’s shooting, and, where pheasants had to 
be cosseted and almost hand-reared to produce 
such results, there was no room for birds and 
beasts of prey. The extermination, or near- 
extermination, of many hawks and mammalian 


carnivores unleashed the rabbit’s powers of in- 
crease and, until the passing of the Ground Game 
Act in 1880, a tenant farmer was not even en- 
titled to protect his own crops from the depreda- 
tions of his landlord’s rabbits. 

During the Second World War the Govern- 
ment took strong measures to rehabilitate British 
agriculture and the fight against the rabbit was 
“on.” Millions were snared, trapped, netted, fer- 
reted and gassed; scrub cover was cleared, war- 
rens were bulldozed, and by the end of the war 
the result of this huge expenditure of labor and 
money was that in most of the country highly- 
farmed land was practically clear and could be 
maintained so fairly easily. But on marginal 
ground and in woodland the problem remained 
nearly as acute as ever. The intensive drive for 
re-afforestation was especially embarrassed be- 
cause where rabbits lived no trees would regen- 
erate naturally and miles of expensive netting 
fences had to be erected as protection for young 
plantations. 


he Wild Rabbit (left) has been a pest in England 
or 150 years. When a hard winter comes along, it 
rns to tender bark for its food — with the result 


hown below, where elms have been “barked.” 
Photo by H. N. Southern 


An idea of the havoc that a dense population 
of rabbits can create can be obtained from the 
accompanying illustrations. The actual bulk of 
plant material — cereal crops, grass, tree seeds 
and seedlings — though immense, is probably less 
important than the changes initiated in the com- 
position of our vegetation. Rabbits by burrowing 
and scratching are great disturbers of the soil and 
weeds like nettles readily colonize rabbit-occupied 
ground. Furthermore useless, or even harmful, 
weeds like Ragwort (Senecio jacobaea), Bracken 
(Pteris aquilina) and ‘Tor Grass (Brachypodium 
pinnatum) are disregarded by rabbits and so 
flourish on the low swards from which competing 
plants have been eaten away. In fact the tale of 
the rabbit's misdeeds is endless. Against it we 
can only record the facts that it provides good 
sport for rough shooting and a living for organ- 
ised gangs of rabbit trappers. 

This is the scene against which the drama of 
myxomatosis has been enacted. ‘The disease has 
been known for many years, appearing first in 
stocks of tame rabbits in Brazil. It seems that the 
local wild relatives of the rabbit carried the virus 
in their systems, but were more or less acclima- 
tised to it, as man is to the virus of chicken pox. 
However, once it arrived in the hutches of tame 


rabbits, which are all derived from the wild Euro- 


pean species, the course of the disease was spec- 
tacularly different and almost invariably fatal. 
The myxoma organism behaved much like the 
other pox viruses, passing from the point of in- 
jection to the blood stream and multiplying there, 
then finally appearing as localised lumps and 
sores all over the skin, especially around the eyes 
and ears and genital organs. The afflicted animals 
finally go blind and deaf and die in a coma. 

Ever since man first disturbed the original cli- 
max vegetation of the earth by clearance and cul- 
tivation and thus made it possible for animals in 
certain circumstances to become pests, he has 
hankered after redressing the balance by intro 
ducing or fostering the enemies or diseases of the 
pests in question. There has always seemed a 
sort of poetic justice, as well as great economy, 
about biological control. As far as insect and plant 
pests go, the method has often had spectacular 
success, but with vertebrates, especially mammals, 
it has usually failed or had disastrous conse- 
quences which were unexpected. 

Nevertheless the virus of myxomatosis ap- 


peared to combine extreme virulence with high 
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This field was sowed with barley in 1954 and 
in the normal course of things would have pro- 
duced a good crop. This is what was left after 
the local rabbits went to work on the stalks. 


Crown Copyright reserved. Reproduction by permission 
of the Controller of H. M. Stationery Office. 


specificity; it failed to kill any other animal, even 
one so closely related as the hare. It was natural 
to hope that the disease might prove an easy way 
of rehabilitating land which was rabbit-cursed. 
Careful tests were made in Australia and England 
(the two greatest sufferers), first in enclosures 
and then on isolated islands. On the islands the 
disease notably failed to spread and died out after 
a few confined outbursts. It was assumed that, as 
so often, ecological conditions in the field — the 
habits and range of movements of the host and 
of the disease-transmitting insects — were unsuit- 
able for the exterminations of the enclosure ex- 
periments to be repeated on a widespread scale 
outside. 

It was in Australia finally that, as a last des- 
perate fling, the virus was inoculated into Wild 
Rabbits in 1950. England had hung back, partly 


because the rabbit was not so desperate an eco- 


nomic tax as in Australia, partly because of the 
widespread public feeling that would undoubt- 
edly be aroused by the dissemination of a disease 
which — to say the least — is not pretty to observe. 
The Australians are less squeamish and with good 
reason. In a land afflicted with periodic drought 
many farmers have to put up with the sight of 
mass extermination of rabbits by starvation and 
thirst and know that their stock will also die be- 
cause of this. They will reasonably prefer to see 
the rabbits die of myxomatosis and keep their 
stock. 

The results of this “shot in the dark” are by 
now well-known. In Australia during the follow- 
ing three years the rabbits died in millions and a 
rough estimate suggested that some 80% of the 
population had vanished, with immense benefits 
to agriculture. ‘here has been some recovery in 
numbers since and some establishment of less 
virulent strains of the disease and these processes 
of adjustment are being studied with attention. 
By and large the disease is still active and the 
country relatively rabbit-free compared with its 
previous sad plight. 


In Europe myxomatosis was released in France 


And here is the same field a year later after 
myxomatosis exterminated the rabbits. Scenes 
such as this can be duplicated in many parts 


of England since the ‘‘rabbit disease” arrived. 


Crown Copyright reserved. Reproduction by permission 
of the Controller of H. M. Stationery Office. 


in 1952. By the next year it had swept the board 
and had leaped across the Channel into the south- 
eastern counties of England. After the winter's 
lull the devastating progress was continued in the 
British lowlands in 1954, followed by “mopping- 
up operations” in 1955 and a streaky spread into 
the higher ground of England and Scotland. 

So for the moment England has returned, as 
far as rabbits are concerned, almost to the condi- 
tion which existed before the Norman Conquest. 
The overt nature of myxomatosis and the fact 
that the dead and dying in many places really 
littered the countryside have made the occasion 
front-page news. ‘The farmers and foresters have 
rejoiced; the shooting fraternity and the humani- 
tarians (a curious rapprochement!) have sent up 
a wail that a civilised community could allow so 
barbarous a process to take place, and this in spite 
of the fact that the Ministry of Agriculture ex- 


119 


erted tremendous though vain efforts to contain 
the first footholds of the disease. Fierce argu- 
ments have been waged in print as to whether 
the fact that rabbits continue to feed quite nor- 
mally up to the final stage of coma means that 
they do not suffer so much as the unpleasant 
symptoms suggest to the sympathetic human 
mind. 

Throughout all this the scientists and the ecol- 
ogists, though few, have done their best, what- 
ever their personal repugnance to the actual 
disease, to grasp the opportunity of this vast ex- 
periment performed under their noses. Govern- 
ment biologists have carefully traced the progress 
of the epidemic and have tried to make some 
broad assessment of the effects on the populations 
of other animals, as well as measuring the pal- 
pable benefits to agriculture and forestry. To the 
biologist concerned with the fundamental princi- 
ples of natural population control the occasion 
has been absolutely unique. Animal ecology, the 
study of the quantitative relationships between 
animal populations and between them and their 
environment, is a relatively new realm of scien- 
tific enquiry; furthermore it is vastly laborious be- 
cause it must be based on census work — the 
estimation of densities of wild animals and their 
“turnover” rate from births and deaths — demand- 
ing indirect and complicated methods of approach. 
For example, assessment of the population dy- 
namics of small woodland rodents — mice and 
voles — needs extensive and periodic live-trapping 
and marking with some means of identifying in- 
dividuals like numbered metal leg-rings. Then, 
if X animals are marked and released and a sub- 
sequent trapping shows half of the catch to con- 
sist of previously marked animals, the original 
population must have contained a total of 2X 
animals. ‘This basically simple approach is com- 
plicated by a multitude of difficulties in interpre- 
tation and these chiefly are what make the work 
so time-consuming. 

Since this is so, it is clear that measurements 
of wild animal populations in progress when 
myxomatosis arrived will have been few. I was 
lucky to have been in charge of one of these few 
projects and the story of the jolts this project re- 
ceived since 1954 gives us a fortunate insight into 
the interdependence of the members of an animal 
community and the way in which a change at 
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one level will reverberate through the almost end- 
less ramifications relating eaters to eaten. 

The story really starts just after the end of the 
war when I became interested in trying to meas- 
ure populations of a predator and its prey simul- 
taneously in order to detect any reciprocal control, 
ic. whether the prey numbers were controlled by 
their being eaten and the predator numbers con- 
trolled by starvation in the absence of prey. A 
large area of some 1,000 acres, mainly deciduous 
woodland with oaks, ashes and sycamores, was 
available for study quite close to Oxford where | 
worked and this, among other things, determined 
my choice of studying the Tawny Owl (Strix 
aluco) as the predator, and the Wood Mouse 
(Apodemus sylvaticus) and the Bank Vole 
(Clethrionomys glareolus) as the prey. All these 
animals are abundant in woodland, the Tawny 
Owl to an extent which surprised and gratified 
me, for in some years there have been no less 
than 26 pairs on the 1,000 acres. This density, 
for a bird rather bigger than the Barn Owl and 
one which lives mainly on mice and voles, is an 
astonishing one. 

It took some years to work out satisfactory 
methods of censusing the owls and of measuring 
their nesting success each year. Many were in- 
duced to breed in nest boxes and other successful 
ones that nested elsewhere and escaped observa- 
tion earlier were traced by the noisiness of the 
young when fledged. 

The Wood Mice and the Bank Voles both 
readily entered small tunnel live-traps and, after 
a preliminary year’s test of catching and marking 
methods, an intensive study of their populations 
was begun on 250 acres and large-scale trapping 
continued at two-monthly intervals for four years. 
This involved myself and one assistant in walk- 
ing over 1,000 miles and in handling over 10,000 
voles and mice, figures which indicate the amount 
of energy that must be expended on this kind of 
work. 

The results suggested a close correlation be- 
tween the density of the prey and the breeding 
success of the owls. However, the reciprocal effect 
of the owl predation on the numbers of mice 
eluded me because errors were revealed in the 
prey estimates which needed further checking be- | 
fore I could adjust the figures. 

In the fall of 1954, therefore, I had just recom- 


The Tawny Owl was under study by Dr. South- 
ern when the rabbit disease broke out. Here 
an owl is bringing an earthworm to its young 
in a nest box set up for the experiment. 
Photo by H. N. Southern 
menced live-trapping and marking for a further 
two years, when myxomatosis arrived. ‘Vhe study 
area was not one of the worst rabbit-infested types 
of country, where the kills were extremely spec- 
tacular. There were, perhaps, 2,000-5,000 rabbits 
on the estate, living mainly on semi-open ground 
interspersed in the woodland, but at the end of 
six weeks they had been practically wiped out. 
This was vividly brought home to me by the fact 
that, when snow fell during the ensuing winter, 
only two or three rabbit tracks could be found, 
and it only takes a few rabbits to make a lot of 
tracks. 

Foxes, Badgers, Stoats, Weasels, Crows and 
Magpies feasted royally while the epidemic ran 
its course, but the pinch soon followed. ‘The first 
sign was widespread digging up of the woodland 
floor, especially in places where ground vegeta- 
tion was scanty, and it was obvious that these 
scratchings were made by hungry animals — un- 
doubtedly Foxes — following along the course of 
mouse burrows and runways. 


In the spring of the next year the woods burst 


into flower as I have never seen them do before. 
Primroses and Cowslips, two common species of 
Primula, and ostentatious hybrids between them, 
which are usually rather rare, covered the ground 
in masses. Normally unobtrusive species, like the 
Wood Sorrel COxalis acetosella) and Wood But- 
tercup (Ranunculus auricomus), flaunted them- 
selves in large patches and everywhere emerald 
drifts of grasses carpeted the rides. When the buds 
of the Bluebell, or Wild Hyacinth (Endymion 
non-scriptus ) appeared, I noticed that none of 
them had been nibbled and this was the first sign 
of repercussions among the other herbivorous ani- 
mals, for Wood Mice are very fond of this spring 
salad. 

This pointer was abundantly confirmed at the 
next periodic trapping for small rodents in late 
April. Normally on the 250 acres | operate, with 
the help of one assistant, 120 traps for 480 trap- 
nights Cie. each trap is set for the equivalent of 
+ days) and the average catch is about 400 mice 
and voles. On this occasion I had to increase the 
number of trap-nights to 720 and we still had 
difhculty in reaching a total of 100 animals. 

Here was a catastrophic change indeed, almost 
certainly brought about by Foxes, Stoats and 
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Weasels turning to mice and voles for food when 


they were deprived of rabbits. I waited eagerly to 
see what the effect would be on the population of 
Tawny Owls. Normally Wood Mice and Bank 
Voles constitute their main food in woodland 
habitats Cotherwise | should not have chosen this 
trio of animals for study) and, although in the 
summer the owls turn partly to other prey, in 
spring an adequate supply of small rodents is 
necessary to start them breeding. 

Even in a normal year not every pair of owls 
succeeds in fledging young, nor even in trying to 
breed at all, and the usual crop of young from the 
26 pairs is about 20. In 1955, however, only four 
nests could be traced at all and from these only 
three chicks were successfully brought up. This 
gave a very impressive measure of the low level 
to which the small rodents had been reduced. It 
is, of course, possible that other pairs of owls tried 
to breed and lost their eggs almost at once (this 
is particularly difficult to check with the birds 
that do not nest in boxes), but there can be little 
doubt that most of the owls never even thought 
of breeding. This is particularly striking in the 
Tawny Owl, which is not one of those species, 
like the Short-eared and Snowy Owls, which live 
on violently fluctuating prey (Short-tailed Voles, 
Lemmings ) and are accustomed to breed only in 
peak years. 

Effects of this primary dearth of rabbits and 
secondary dearth of mice were soon detected in 
general terms, although it was impossible to es- 


tablish any precise method of measurement, such 
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A good example of what hap- 
pens when rabbits take over is 
furnished by this derelict pasture 
in sandy soil in Berkshire. The 
rabbits have burrowed info it so 


extensively that if is useless. 
Photo by H.N. Southern 


as had been worked out for the Tawny Owl. 
Foxes continued to flourish, partly at the expense 
of the farmers who kept poultry on the land sur- 
rounding the woodland estate. Some half dozen 
were shot in response to protests by these farmers 
and none was in poor condition, so that they must 
have counterbalanced the lack of rabbits by turn- 
ing to birds and mice. 

It was more difficult to determine what hap- 
pened to the Stoats and Weasels, but I believe, 
in the light of subsequent events, that they must 
have been very hard-pressed for food. Certainly 
they had to become more enterprising in their 
habits because one or two were actually detected 
up in the woodland canopy showing an interest 
in squirrels’ nests, an activity which had not been 
recorded before. I think their numbers must have 
been thinned by starvation, otherwise the mice 
and voles would not have recovered so quickly in 
the fall and winter of 1955-56, 

‘The most interesting feature to me of this ex- 
periment performed by myxomatosis was the 
chance of studying the mode of recovery of the 
herbivorous animals. Mathematicians predict 
that, if a predator and its prey are left to interact 
together in a closed system, each will knock down 
the numbers of the other in turns — alternately 
by predation and starvation — and the population 
oscillations set up will go on increasing in 
violence. 

Ecologists, especially those who prefer the field 
to the arm-chair, are very certain of one thing, 
that predicted oscillations encounter some very 


potent buffering effects in field conditions. In- 
vertebrate animals in nature suffer wide and ap- 
parently random fluctuations in numbers and 
certain vertebrates have wide cyclical changes in 
population levels, but by and large the most im- 
pressive thing about the numbers of our com- 
moner birds and mammals is the way in which 
they stay at an approximately even density from 
year to year despite the vast potential increase of 
which each is capable. 

This buffering effect might be due to two 
causes. Natural populations may have their den- 
sities disturbed like a contour map, which is in a 
perpetual state of flux, the peaks tending to slide 
down and fill the hollows, while new peaks are 
constantly arising in fresh places, themselves to 
undergo a levelling process by lateral dispersion. 
Alternatively, if the interacting species, like pred- 
ator and prey, can swing over to new foods or 
can attract the attention of new predators, when- 
ever numbers climb, this would automatically 
prevent excessive populations of predators or of 
prey building up at any particular time or place. 

The great point of interest, therefore, is to 
watch whether the sudden departure of rabbits 
has initiated an oscillation in predator and prey 
populations (the sudden decline of the mice and 
voles, followed by the failure to breed of the owls 
and the probable diminution of the Stoats and 
Weasels show a possible beginning of such a 


process) which will continue, or whether the 
lateral cross-connections between the consumer 
layers in an animal community can buffer and 
depress such oscillations, even when so large a 
spanner as myxomatosis has been thrown into 
their works. 

At the time of writing (May, 1956) the result 
is undecided. The small rodents have undoubt- 
edly increased over the last winter from their un- 
precedentedly low levels of spring, 1955. This 
increase has certainly been helped by the fact 
that some 17 or 18 young Tawny Owls, which 
would normally have been fledged on the estate, 
have not been there to demand food (and each 
will eat the equivalent of about 4 mice a day); 
furthermore the Stoats and Weasels have un- 
doubtedly suffered from the dearth of prey. This 
upsurge of mice and voles has started a bigger 
proportion of owls breeding than in normal years, 
but we must wait and see how many of these po- 
tential young owls are actually fledged before we 
can describe the reaction of the owls as a 
“bumper” season. Some buffering may interfere 
with the present apparent oscillatory changes. 

So far as the ecologist is concerned, therefore, 
this season of 1956 will be one of the most ex- 
citing and critical ones for determining what light 
myxomatosis with its almost total elimination of 
rabbits has thrown on the natural processes of 
regulation of animal numbers. 


Our First Pileated Woodpecker 


By LEE S$. CRANDALL 


ELEPHONE CALLS to our Bird Department 

from kindhearted people who have re- 

trieved stranded or injured birds are rou- 
tine. The birds come in almost daily and usually 
result as a simple entry in the daily record. But 
one that was received on January 12, 1956, was 
different. A Brooklyn couple, driving on Route 
14, near Watkins Glen, at the foot of Seneca 
Lake in central New York, noticed what seemed 
to be a bedraggled heap of feathers near the 
roadside. Many must have passed it by but Mrs. 
Powers insisted on stopping to investigate. They 


found that the feathers clothed a Pileated Wood- 
pecker, very much alive but unable to fly because 
of a broken wing. Wet, cold and hungry, the in- 
jured bird made no effort to resist when its rescu- 
ers picked it up. Safely ensconced in a cardboard 
box, the bird was still alive when the Powers 
family reached home. It fed freely on bread and 
milk but efforts to heal the damaged wing were 
fruitless, so that several days later the telephone 
call came to the Zoological Park. 

It was not long, of course, before the bird itself 
arrived. It proved to be a female, already recon- 
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ciled to captivity but with a wing so badly 
shattered and infected that it could not heal. 
However, the skillful attentions of Drs. Goss and 
Gandal soon remedied this condition and the bird 
is now established in a large, log-filled outdoor 
cage at the east side of the Large Bird House 
where, under the sympathetic ministrations of 
Head Keeper Scott, it is perfectly at home and 
constantly active. 

Off-hand, there might appear to be nothing 
unusual in all this — similar events take place al- 
most every day. But this happens to be the first 
Pileated Woodpecker to be received here and the 
Pileated Woodpecker happens to be a bird of very 
special interest. Years ago, it was common enough 
in the great primeval forests of this area. How- 
ever, as the human population increased, the bird 
receded accordingly and eventually came close to 
complete extirpation. Even in the eastern Adiron- 
dacks, fifty years ago, the “Log Cock” or “Cock of 
the Woods” was almost legendary and I can well 
recall my own hopeful but vain summer search- 
ings for this great bird of mystery. I can recall, 


too, the excitement of a summer's day, many years 
later, when I returned to a once-favored trout 
stream in the eastern foothills. A beaver dam had 
backed up the brook to form a small pond, with 
the resultant death of many great forest trees. As 
I pondered a way to reach open water, | heard a 
resounding hammer-like sound that I knew could 
be made by nothing less than a Pileated. I crept 
toward it through the underbrush and twenty 
minutes later emerged into a clearing just in time 
to see a great black bird, hardly smaller than a 
crow, slip in undulating flight from a dead tree 
trunk. My first Pileated Woodpecker, and at a 
spot where | knew, only a few years before, no 
Pileated could be found! 

Since that time, this greatest of eastern Wood- 
peckers has steadily increased in range and num- 
bers. Watkins Glen knows it well, as do northern 
New Jersey and even the wilds of Westchester. 
How can we explain the revival of this superb 
species during a period when the handsome Red- 
headed Woodpecker, once a common resident, has 
almost vanished from our ken? 


News from the Conservation Foundation 


A Synthetic Solution 

A group of scientists at the California Institute 
of Technology has been advising business leaders 
about the probability and dangers of raw material 
shortages as population and industrialization ex- 
pand in the years ahead. ‘The Conservation Foun- 
dation has long recognized and often expressed 
this probability. The scientists emphasize the 
need for more technical research and_ trained 
manpower to develop new substitutes for many 
essential raw materials, and assert that granted 
sufficient technical skill and effort the airy the sea 
and rock may be made to furnish usable sub- 
stitutes. Unfortunately, in reporting these find- 
ings, newspapers have emphasized the hope, 
rather than the difficulties to be met or the dis- 
agreeable consequences of a synthetic solution for 
current over-consumption of resources. 
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Conservation Education 
in the Schools 

The long-range program for improving con- 
servation education, which the Conservation 
Foundation has taken two years to develop, was 
launched in June. In the first phase, analysis will 
be made of the plans and curricula of various 
school systems to ascertain what are the several 
aims. The second phase is a study, through visits 
by professional educators to selected school sys- 
tems, to determine how well these aims are in 
fact being realized. The third phase will entail 
the development of tests of comprehension and 
attitudes and the administering of these tests at 
various grade levels to determine student progress 
under the planned programs. ‘The fourth phase 
will involve the introduction of the most success- 
ful teaching methods into a number of experi- 


mental schools, to be implemented with special 
libraries, teacher training and audio-visual aids. 
There will be further testing from year to year of 
concepts and attitudes in these schools as well as 
in a “control group” of schools otherwise outside 
of the program. Dr. Paul Brandwein will be 
responsible for this program, and is presently de- 
veloping the technical staff. The project is super- 
vised by Vice-president George Brewer. Funds 
are in hand to provide for the early phases of the 
project, and it is expected that considerable addi- 
tional funds needed to extend the program to its 
ultimate usefulness will be provided in the com- 
ing year. 


President Osborn at I.U.P.N. Meeting 
President Osborn flew to Scotland on June 15 
to represent the Zoological Society and the Foun- 
dation at the Edinburgh meeting of the Inter- 
national Union for the Protection of Nature. 


Water Law Symposium 
A symposium of invited legal and administra- 
tive authorities and technicians from many parts 
of the United States will open in Washington on 
October 4 under the sponsorship of the Conserva- 
tion Foundation. It will analyze the experience 
of various states as described in technical papers 


completed by researchers for the Foundation’s 
current Water Law Study, and emphasize the 
factors involved in a sound approach to revision 
of water laws and their administration. 


Regional Resource Planning 
The Stony Brook-Millstone Watersheds Asso- 


ciation, a “grass-roots” organization established 
five years ago in the Princeton, N. J., area with 
the aid of the Conservation Foundation, is now 
embarking upon a pioneering regional planning 
project in cooperation with the Rutgers Univer- 
sity Planning Department. During the summer, 
a team of Rutgers students will collect and map a 
variety of data on large-scale base maps of two 
subwatersheds — data ranging from land use to 
population distribution, recreational facilities, 
zoning ordinances, traffic patterns and water use 
potentials. On the basis of these data, the Plan- 
ning Staff will draw up recommendations for 
regional development in consultation with the 
membership of the Watersheds Association and 
the county and municipal planning boards in- 
cluded in the area of the study. 

This is a unique experiment for it is an indica- 
tion of how improved resource use can be 
planned through local initiative within the 
natural limits of a watershed. 


BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Teaching the Teachers 

For the past six and a half years the Zoological 
Park’s curatorial staff has given a series of spring 
and fall lectures to teachers in the public schools 
on “How to Use the Zoological Park.” ‘The lec- 
tures, fifteen in each series, range from a history 
of the Zoological Park to anecdotes about specific 
animals, and are designed to make the teachers 
familiar with the workings of the Zoo so that they 
can teach more effectively when they bring classes 
to the Park. Forty to eighty teachers have enrolled 
for each series, and they receive “In-Service” cred- 
its from the school system for attending. The lec- 


tures are apparently bearing fruit, for in May of 
this year 64,070 school children came to the Zoo- 
logical Park in organized classes, some 10,000 
more than in May of last year. 


Miss Crane to South Pacific 

Miss Jocelyn Crane, Assistant Director of the 
Department of ‘Tropical Research, left July 17 by 
air for the Fiji Islands, ‘Tahiti, Australia and the 
Philippines to continue her studies of fiddler 
crabs under a five-year grant from the National 
Science Foundation. She will return to New York 
at the end of September. 
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No Kings This Year 


In the last issue of ANimaL Kincpom it was 
reported that our pair of King Cobras had mated 
and deposited 51 eggs, all but one of which had 
“gone bad” almost immediately. Subsequently the 
single remaining egg was found to be spoiled. 

On June 8 one of our two pairs of King Pen- 
guins laid an egg and one of the birds began incu- 
bating it on its feet. During the night of June 14 
the egg rolled off and was broken — an accident 
that is said to happen frequently to incubating 
Penguins in the Antarctic. The only good thing 
about the incident is that we discovered, through 
markings placed on the birds last summer when 
one pair laid an egg, that it was a different pair 
that produced this year’s egg. With two pairs of 
egg-laying Penguins, we have a good chance for 


a successful hatching next year. 


Flicker Is Newest Member 
of the Close-shave Club 
Most of the robins, bluejays and flickers in the 
Dome Cage at the southeast corner of the Bird 
House are there because of some exceptional cir- 
cumstance in their early lives. Several were res- 
cued from roadways where traffic menaced them 
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as fledglings, some were saved from cold rains and 


others were snatched from the very jaws of preda- 
tory cats. One robin and one flicker, that we know 
of, were taken away from marauding blacksnakes. 

The robin came to us a year ago, presented by 
a New Jersey woman who found the snake in her 
garden in the process of swallowing the fledgling. 
The blacksnake obligingly disgorged it and the 
weak but undamaged bird was fed on pablum 
and custard by means of a confectioner’s piping 
bag. It is now a healthy member of our flock. 

The flicker, latest addition to the collection, 
also was part of the way down a blacksnake’s 
throat when the snake was discovered and fright- 
ened away. Head Keeper George Scott is hand- 
feeding the flicker and in a few weeks it will join 
the colony of other escapees. 


Anhinga in Trouble 

To Zoo visitors we often owe early notice of 
untoward incidents in the animal collections — a 
fight, an injury, improper feeding by the public 
and the like. Sometimes the situation really does 
need attention, but more often it settles itself. On 
a Sunday afternoon in late July alarmed visitors 
reported to the Bird Department that an Anhinga 


in the Flying Cage had impaled a sweet gum burr 
with its lower mandible and was unable to close 
its beak. Head Keeper Scott investigated and al- 
layed the visitors’ fears; the burr was impaled, all 
right, but the Anhinga would know how to get 
it off, he felt. While he watched, the bird made 
several ineffectual attempts to scrape it off on a 
rock, and then flew to the top of the Flying Cage 
and resumed its scraping on a perch. By the fol- 
lowing morning the burr was gone. Crisis over. 


Snakes Exchanged for 
Chemical Apparatus 


For more than a year we have received a series 
of small shipments of interesting South American 
reptiles from Brother Eric J. Phillips of the Socie- 
dad de Hermanos, teacher in a mission school 
near Asuncion, Paraguay. Bro. Eric proposed that 
the reptiles be credited to the account of the 
school and when a sufficient sum had accumu- 
lated, we send him equipment for a small chemi- 
cal laboratory. 

Grossed Pit Vipers, Coral Snakes and Racers 
have been received and duly credited, and this 
spring Curator Oliver selected the apparatus and 
laboratory manuals the school needed. A letter 


Castor and Pollux, the male twins born to our 
Tiger mother, Dacca, on June 3, had to be re- 
moved from their mother a few days after 
birth because of the reconstruction of compart- 
ment floors in the Lion House. As in the past 
when cubs had to be hand-reared, they were 
turned over to Mrs. Helen Martini, in charge of 
our Animal Nursery. At 2:30 o’clock every 
affernoon (except Thursdays and Fridays) 
Mrs. Martini brings the cubs from her home 
nearby and feeds them in front of enthusiastic 
crowds in the North Bay of the Lion House. 
Fred Martini assists in handling the cubs. 


just received from Bro. Eric reports that the 
equipment arrived without breakage, the labora- 
tory has been put into operation, and six native 
students are for the first time being taught chem- 
istry in a laboratory “the equal of any high school 
chemistry lab.” 


Introducing a new arrival in the Small Mammal 
House: the Palestine Long-eared Hedgehog. 


PUBLIGATIONS OF INTEREST 


GUIDE TO PHOTOGRAPHING ANIMALS. By Sam Dunton. 
80 illus., 128 pp. Greenberg, New York, 1956. $1.95. 

Who is better qualified than Sam Dunton to write 
a “Guide to Photographing Animals”? The New York 
Zoological Society’s staff photographer now tops his 
many achievements in the art of photography by an 
achievement in the art of writing. 

Not only did I find his booklet pleasant to read and 
full of humor, but I recognized in it many of the tech- 
niques I used in my own career as a newsphotographer 
when shooting animals. Sam covers every technical 
aspect of animal photography, expertly advises the be- 
ginner on the quality and usefulness of the equipment 
he can buy on his budget, and tells him where to find 
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his subjects and how to handle them wherever he finds 
them. 

What personally pleases me most of all, is that I feel 
in Sam Dunton the same love for animals that I have. 
This is perhaps a prerequisite for success in photograph- 
ing animals. The bear and the frog, the cat and the 
goldfish, each one of Sam’s friends, is an_ individual 
subject, each a personality to be approached in a differ- 
ent manner. He points out throughout his book how 
and why taking pictures of animals should be fun for 
both the animal and the photographer, and that the fun 
the animal is having is essential to the success of the 
picture. 

And now, before you even start reading Sam’s book, 
take a look at the fellow on page 62. That's an outstand- 
ing photo of a caterpillar if I’ve ever seen one — and 
don’t think he locks unhappy! He just doesn’t believe 
he’s photogenic. If Sam shows him that portrait, he 
may smile next time. — Nat Fer. 


FINCHES. By Ian Harman. Four plates in color, twenty 
drawings in black-and-white. 138 pp. All-Pets Books, Inc., 
Fond du Lac, Wis. 1955. (No price.) 

Interest in the many members of this composite 
group as cage birds has been rapidly increasing during 
recent years. A number of species, such as the Zebra 
Finch, the Diamond Finch and the magnificent Gould- 
ian, are now almost as thoroughly domesticated as the 


well-established Java Sparrow and Bengalee. The au- 
thor’s references are largely to English conditions, so 
that some species he describes as hardy will live in only 
the warmer parts of this country without heat. Also 
some, such as the Virginia Cardinal, the Painted Bunt- 
ing or Nonpareil and the Indigo Bunting, may not be 
kept here without special permits. Mr. Harman’s excel- 
lent little book offers sound advice on the treatment, 
care and breeding of the better known kinds, including 
not only the true Finches but also the Weavers, 


Whydahs, Waxbills and Mannikins. — L.S.C. 


THE BIOLOGY OF THE AMPHIBIA. By G. Kingsley Noble. 
597 pp., 174 text-figs. Republication edition by Dover Publica- 
tions, Inc., New York, 1954. $4.95. 


Noble’s “Biology of the Amphibia” has been the 
standard English language reference work on the am- 
phibians of the world for nearly a quarter of a century. 
It has long been out of print and an eagerly-sought item 
on book dealer’s lists. In fact, copies have been sold for 
as much as $25.00. This reprint edition is unabridged 
and contains a biographical sketch of the author written 
by his wife. While our knowledge of the Amphibia has 
increased greatly since the first appearance of this book, 
there is no other source in English of the basic informa- 
tion contained in this volume. Dover Publications is to 
be commended for its farsighted action in making this 
information again available to students. — J.A.O. 


New Members of the New York Zoological Society 
(Between May I and June 30, 1956) 


Founder in Perpetuity 


J. Watson Webb Mrs. R. F. Selig 


Patron Mrs. Frank V. Snyder 
Mrs. Edward L. Ballard Miss Viola G. Stevens 
Henry Sears Paul A. Straub 


Life Annual 


Mrs. Albert E. Sawyer 


Whitney N. Seymour 


Harold Lamm 

Steven Dean Lesser 

Mrs. J. K. Lilly 

Miss Judith Ann MacArt 
Frank E. McCabe 

John F. McKean 

Mrs. Robert D. C. Meeker 
John D. Mitchell 


Howard Bayne 
Mrs. Morris Pratt Frost 
Mrs. Darwin R. James, II 


Contributing 

Mrs. Amory H. Bradford 
Miss Janet Zaph Briggs 
Hendon Chubb 

James M. Doubleday 
Mrs. Carl Eggers 

Mrs. Blair Flandrau 
Samuel Fuller 

E. B. Graham 

L. S. Greenleaf, Jr. 

Mrs. W. Averell Harriman 
Miss Helen M. Holmes 
M. C. Kaplan 

Shelton E. Martin 

Mrs. Thomas J. Megear 
Miss Katherine Milmine 
C. Peabody Mohun 

Mrs. John J. Radley 
Carl R. Sadowsky 
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Dr. Howard Adler 

A. M. Andrews, Jr. 

Mrs. Donald Arthur, Jr. 
Miss Laura Benet 

Mrs. Martin Cafferty 
Mrs. Philip F. Chew 
James Parsons Chubb 
Mrs. Arthur J. Cohen 
Dr. David L. Crowell 
Miss Adelaide M. de Groot 
Seymour Fleischnick 
Mrs. John B. Goetsch 
Mrs. Jerome R. Goldman 
Mrs. Julian C. Gonzalez 
Dr. Loren P. Guy 
Randall Hack ~ 

Dr. Robert G. Hicks 
Mrs. ‘Chomas Hitchcock 
Seymour Horowitz 
John C. Hurdman 
David R. Jones 
Mitchell Kennerley, Jr. 
Everett Kimmel 


Mrs. Henry T. Mortimer 
Constantine Nickou 
Mrs. Paul G. Pennoyer, Jr. 
Mts. Alice B. Pioselli 
Master George R. Pisani 
Dr. Frank P. Shepard, Jr. 
Mrs. Lewis Schilio 
Bernard Schiller 

Abe Scholnick 

Charles D. Siegel 

Mrs. Tessie Singer 

Earle J. Starkey 

Miss Josephine Stewart 
Dr. Carl F. Sulzberger 
John R. Turner 

Miss Joan Van Orden 
Adrian Van Sinderen 
Mrs. Kenneth Wagg 
Laurence B. Weisberg 
Mrs. Alexander Wiley 
Mrs. Zella Zahler 

Dr. Edmund Ziman 


